Development of ATPase-positive, immature Langerhans cells in the fetal mouse epidermis and their maturation during the early postnatal period.
The development and maturation of Langerhans cells during the differentiation of skin was studied in mice from fetal day 13 to adult using 3 indices: ATPase activity: ultrastructure; and quantitative evaluation of the cell population. ATPase-positive Langerhans cells appeared in the epidermis at first at fetal day 16, and they increased in number in the differentiating epidermis during the late fetal period. The earliest appearance of Birbeck granules was at postnatal day 4. Cored tubules were also formed in the Langerhans cells in the dermis at around the same age. The cells containing Birbeck granules or cored tubules are considered to be mature Langerhans cells. In the Langerhans-cell lineage, those cells in the epidermis at stages earlier than postnatal day 4 and not yet containing specific organelles are considered to be immature Langerhans cells. These immature Langerhans cells can be identified ultrastructurally in the epidermis at fetal day 16, coinciding with the appearance of ATPase-positive cells. The increase in the number of immature Langerhans cells during the perinatal period was shown by quantitative analysis of nuclear density and relative Langerhans-cell area on the electron micrographs. It is concluded that ATPase is a marker of the Langerhans-cell lineage from the early development stages, while Birbeck granules and cored tubules are markers that identify mature Langerhans cells in electron micrographs.